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[Document] Patent specification 

[Title of the invention] Discharge container 
[Scope of the claims for patent] 

[Claim 1] A discharge container comprising: 
5 a container, which has been blow-molded from cylindrical parison and has an 
outer layer and an inner layer laminated with each other in a peelable 
manner, a neck disposed in the upper portion of said container in a bottomed 
cylindrical shape and connected to discharge ports through which contents 
are discharged, and a bottom seal, which is a pinch-off portion of said parison, 
10 disposed in the lower portion of said container and formed along a parting 
line in walled bottom plate; and 
a base cup, which is fitted to bottom cylinder of said container and has an 

air intake hole opened in cup bottom plate, 
wherein said discharge container is characterized in that the container has a 
15 first engaging portion on the wall of the bottom cylinder and that the base 
cup has a second engaging portion on the inner cup wall and a pushing 
section disposed inside the cup bottom plate and used to apply pushing force 
on the underside of said walled bottom plate, and 
wherein said pushing section pushes up on the walled bottom plate so as to 
20 open a slit in the outer layer of the pinch-off portion when the second 

engaging portion is engaged with the first engaging portion of the container 
by fitting the base cup around the bottom cylinder of said container. 

[Claim 2] The discharge container according to Claim 1 characterized 
in that the pushing section is disposed at a position deviated from the center of 
25 the cup bottom plate. 

[Claim 3] The discharge container according to Claim 1 characterized 
in that the pushing section is disposed in the center of the cup bottom plate. 

[Claim 4] The discharge container according to Claim 1 characterized 
in that the air intake hole is disposed in the center of the cup bottom plate. 
30 [Claim 5] The discharge container according to Claims 1-4 

characterized in that the squeezable container comprises: 
a first check valve, which freely opens or closes the neck of the container to 
prevent the contents from flowing back into said container and to inhibit the 
inflow of outside air; 
35 a base cup in a bottomed cylindrical shape, which is fitted tightly around the 
bottom cylinder of said container and is provided with an air intake hole 
opened in the cup bottom plate; and 
a second check valve fitted to said air intake hole to prevent inside air from 
escaping outside. 

40 [Claim 6] The discharge container according to Claims 1-5 

characterized in that the first engaging portion comes in undercut engagement 
with the second engaging portion. 

[Claim 7] The discharge container according to Claims 1-5 
characterized in that the first and second engaging portions consist of a male 

45 screw and a female screw, respectively, and are engaged with each other by 
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the engagement of these screws. 
[Detailed Description of the Invention] 
[0001] 

[Technical field to which this invention belongs] 
5 This invention relates to a discharge container from which the contents 

can be discharged without allowing outside air to enter the inside of the 
container. In particular, this invention relates to what is called a delaminated 
bottle, which comprises a container having an outer layer and an inner layer 
laminated to each other in a peelable manner and also comprises a base cup 
10 combined with the container by fitting the base cup around the bottom 
cylinder of the container. 
[0002] 

[Conventional art] 

Discharge containers molded by blow molding are well known and are 
15 generally called the delaminated bottles. Such a bottle comprises an outer 
layer that has been formed in a given shape and has a high ability to retain its 
own shape, an inner layer in the shape of a highly flexible pouch laminated to 
the outer layer in an easily peelable manner, a neck, which is disposed in the 
upper portion of the container and is used as a discharge port for the contents, 
20 and an air intake port for introducing outside air into the interspace between 
the outer and inner layers. 
[0003] 

The blow-molded and laminated discharge container is molded by extrusion- 
molding laminated parison obtained from the co-extrusion of an outer-layer parison and 
25 an inner-layer parison having little compatibility with each other, holding tight and 
pressing the bottom with the pinch-off part of the blow-molding tool to adhere or attach 
the laminates to each other, and blow-molding the laminated and bottomed parison. 
Basically, the bottom seal has the laminated structure comprising the outer layer and the 
inner layer, which are scarcely compatible with each other. Naturally, sometimes there 
30 occurs a bottom crack in the outer layer. 
[0004] 

If this bottom crack develops, a slit is formed in the bottom of the 
discharge container. As a result, the container bottom would have weak 
mechanical strength. If the container is used in the environment where much 
35 water is used, then water may inconveniently pass through the slit into the 
interspace between outer and inner layers concurrently with the peeling and 
deflation of the inner layer. 
[0005] 

Conventionally, these problems have been dealt with by utilizing a 
40 special pin or an adhesive layer, which strongly fusion-bonds or adheres the 
outer and inner layers of the bottom seal so that cracking in the bottom seal 
can be prevented from occurring. Instead, an air intake port was opened by 
exclusive processing in the neck or in the outer layer of the body of the 
discharge container. In this manner, the bottom of the molded discharge 
45 container could have high and stable mechanical strength. In addition, the air 
intake port was disposed at a place capable of introducing outside air smoothly, 
[0006] 
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In the meantime, an air intake hole can be molded quite simply and 
securely when the slit, opened by the cracking in the bottom seal, is used to 
serve as the port for introducing outside air into the interspace between the 
outer layer and the inner layer. Inventions utilizing such a slit are known in 
5 the art. See, for example, Patent Document 1, in which a base cup is fitted 
around the bottom cylinder of a discharge container. The base cup is provided 
with a pushing section to push the wall of the bottom cylinder of the container. 
At the time when the base cup is fitted around the bottom cylinder of the 
container, the force pushing the bottom cylinder is conveyed to the bottom seal, 
10 and a crack develops in the outer layer. The slit thus formed can be used to 
serve as the air intake hole. 

[0007] 

[Patent Document 1] 
Publication No. P1997-301404 
15 [0008] 

[Problems to be solved by the invention] 

However, in the case of the discharge container made of soft materials, 
there is a fear that the force applied on the bottom seal may be deconcentrated 
due to the elasticity owned by the wall of the container bottom cylinder or the 
20 base cup, when the base cup is fitted around the container. As a result, the 
pushing force becomes deficient, thus failing to form a slit or opening in the 
container bottom. 

[0009] 

The object of this invention is to solve the above-described problem and 
25 to provide a discharge container which has a base cup fitted tightly around the 
bottom cylinder of the container and in which the bottom seal can be cracked 
reliably so that a slit is formed easily and securely for the introduction of 
outside air into the interspace between the outer layer and the inner layer. 

[0010] 

30 [Means of solving the problem] 

The above-described problem can be solved by the discharge container of 
the invention according to Claim 1. The discharge container comprises: 
a container, which has been blow-molded from cylindrical parison and has an 
outer layer and an inner layer that are laminated with each other in a 
35 peelable manner, a neck disposed in the upper portion of the container in a 
bottomed cylindrical shape and connected to discharge ports through which 
the contents are discharged, and a bottom seal, which is a pinch-off portion 
of said parison formed along the parting line in the walled bottom plate; and 
a base cup, which is fitted to bottom cylinder of said container and has an 
40 air intake hole opened in the cup bottom plate, 

wherein the discharge container is characterized in that the container has a 
first engaging portion on the wall of the bottom cylinder and that the base 
cup has a second engaging portion on the inner cup wall and a pushing 
section, which is disposed inside the cup bottom plate and is used to apply 
45 pushing force on the underside of said walled bottom plate, and 

wherein the pushing section pushes up on the walled bottom plate so as to 



open a slit in the outer layer of the pinch-off portion when the second 
engaging portion is engaged with the first engaging portion of the container 
by fitting the base cup around the bottom cylinder of said container. 
[0011] 

5 According to the invention of Claim 1, the pushing section pushes up on 

the underside of the walled bottom plate by fitting the base cup around the 
container bottom cylinder. This engagement can fix the base cup firmly to the 
container. Since the pushing force of the pushing section acts on the bottom 
plate that is thicker than the body, this force is not deconcentrated but serves 

10 directly to deform and curve the bottom seal. Thus, the slit can be opened 
easily and reliably, and outside air is introduced through the slit into the 
interspace between the outer layer and the inner layer. 
[0012] 

The invention as described in Claim 2 has the configuration that the 
15 pushing section specified in Claim 1 is disposed at a position deviated from the 
center of the cup bottom plate. With the rotation of the base cup, the stick also 
enters a circular orbit, while pushing up on the underside of the walled bottom 
plate. Because of this circular movement, the slit can be opened without fail. 
[0013] 

20 The invention as described in Claim 3 has the configuration that the 

pushing section specified in Claim 1 is disposed in the center of the cup bottom 
plate. This makes it possible for the pushing section to push up directly on the 
center of the pinch-off portion and thereby to open the slit without fail. 

[0014] . 

25 The invention as described in Claim 4 has the configuration that, in the 

invention of Claim 1 or 2, the air intake hole is disposed in the center of the 
cup bottom plate. Under this configuration, outside air can be introduced 
smoothly into the interspace between the outer and inner layers. 
[0015] 

30 The invention as described in Claim 5 has the configuration that the 

squeezable container of the discharge container specified in Claims 1-4 
comprises a first check valve, which freely opens or closes the neck of the 
container to prevent the contents from flowing back into said container and to 
inhibit the inflow of outside air; a base cup in a bottomed cylindrical shape, 

35 which is fitted tightly around the bottom cylinder of said container and is 

provided with the air intake hole opened in the cup bottom plate; and a second 
check valve fitted to the air intake hole and used to open or close the air intake 
hole to prevent inside air from escaping outside. Under this configuration, it is 
possible for the slit to be easily formed in the pinch-off portion even in the case 

40 of a relatively soft, squeezable container. 
[0016] 

The invention as described in Claims 6 and 7 has the configuration that, 
in the invention of Claim 1 through Claim 5, the engaging portions have a 
structure in which the first engaging portion comes in undercut or screw 
45 engagement with the second engaging portion. This configuration ensures 
that the base cup can be fitted around the container firmly. 
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[0017] 

[Mode of carrying out the invention] 

The discharge container of this invention is further described with 
respect to a preferred embodiment, now referring to the drawings. 
5 [0018] 

Fig. 1 shows the discharge container in a preferred embodiment of this 
invention. The discharge container 1 comprises a container 2 and a base cup 
12, which is fitted around the bottom cylinder 6 of the container 2. A 
comb/brush attachment 50 is fitted detachably to the upper portion of the 
10 container. 

[0019] 

The container 2 is a blow-molded product in which an outer layer 2a is 
laminated with an inner layer 2b, as shown in the circle of Fig. 1. The outer 
layer 2a is made of a synthetic resin material, such as high-density 

15 polyethylene, polypropylene, polyethylene terephthalate, and the like, and is 
molded in a squeezable manner while giving an ability to retain its own shape 
as required. The inner layer 2b is made of a synthetic resin material, such as 
nylon, ethylene vinyl alcohol copolymer, low-density polyethylene, and the like, 
which is less compatible with the outer layer 2a, and is molded in the shape of 

20 a freely distorted bag. 
[0020] 

The outer layer 2a and the inner layer 2b of the container 2 may be of a 
single-layer structure or a laminated structure. For suitable distortion of the 
inner layer 2b, it is preferred that the outer layer 2a and the inner layer 2b are 

25 adhered and fixed by at least a strip-shaped adhesive layer (not shown) 
disposed over the entire height of the container 2. There is no special 
limitation to the number and width of the adhesive layer as far as there is an 
adhesive layer or more. For the squeezable type of discharge container, 
preferably the adhesive layers are disposed at axisymmetrical positions. In 

30 addition, it is preferred for the purpose of reducing the remaining contents 

that two strips of adhesive layers are disposed axisymmetrically on the parting 
line P or that four strips of adhesive layers are disposed axisymmetrically at 
nearby positions straddling the parting line P. 
[0021] 

35 Body 3 of the container 2 has a cylindrical shape. A neck 4 for use as 

the discharge port of the contents is disposed at the upper end of the body 3 
and is provided with a spiral thread ridge on the outer peripheral surface. A 
bottom cylinder 6 in the bottomed cylindrical shape is disposed in the lower 
portion of the body 3, and is provided with a male screw 5, which is a spiral 

40 thread ridge to be used as the first engaging portion. The neck 4 is provided 
with the first check valve 10 to prevent the backflow of the contents and the 
inflow of outside air. The above-described comb/brush attachment 50 is fitted 
to the neck 4 so that the contents, such as a, can be discharged from the tips of 
the teeth, under the condition that the teeth are internally connected to the 

45 neck 4. 

[0022] 
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As shown in Fig. 2, the bottom cylinder 6 comprises a peripheral wall 7 
having a male thread ridge 5 disposed circumferentially on the outer surface of 
the peripheral wall 7, and also comprises a walled bottom plate 8, which is 
disposed at the lower end of the peripheral wall 7 and is caved in toward the 
5 inside of the container 2. A bottom seal 9, i.e., the pinch-off portion of the 
parison, forms a ridge along the parting line P on the underside of the central 
portion of the walled bottom plate 8, as shown in Figs. 3 and 4. Fig. 5 shows a 
vertical section of the bottom seal 9. As shown, both ends of the inner layer 2b 
are adhered to each other at the bottom seal 9, and the joined inner layer 2b is 
10 attached to the inner walls of the right and left outer layers 2a. 

[0023] 

Fig. 2 shows the base cup 12, which has been injection-molded using 
polyethylene, polypropylene, ABS, AS, and the like. A female thread ridge 14 
is used as the second engaging portion, which comes in screw engagement with 
15 the male screw 5 on the container 2, and is disposed around the inner surface 
of cylindrical wall 13 of the base cup 12 in the bottomed cylindrical shape. Cup 
bottom plate 15 in a flat disc shape is disposed at the lower end of the 
cylindrical wall 13. 
[0024] 

20 A valve support cylinder 16 stands in the center of the cup bottom plate 

15. An opening 17 that serves as the air intake hole opens in the center of the 
valve support cylinder 16. A second check valve 23 is fitted air-tightly inside 
the valve support cylinder 16. The second check valve 23 comprises a valve 
membrane 24, which is fitted to a valve frame 25 so as to open or close the 

25 opening 17 freely. Thus, the second check valve 23 serves to take in outside 
air into the base cup, but when air that has been taken in tries to escape 
outside, the valve membrane 24 closes to prevent air from escaping outside. 
[0025] 

A part of the valve support cylinder 16 is raised to form a pushing 
30 section 18 in the shape of a narrow wall portion, which is disposed in the open 
space inside the cylindrical wall 13. As the base cup 12 is screwed on the 
container bottom cylinder 6, the pushing section 18 reaches a point where it 
pushes up on the underside of the walled bottom plate 8. 

[0026] 

35 Under this configuration of the discharge container 1, the base cup 12 is 

screwed on the bottom cylinder 6 of the molded container 2. Then, the pushing 
section 18 comes to contact with the underside of the walled bottom plate 8, 
and pushes up on the underside as the base cup 12 is allowed to proceed 
further with the screw engagement. Soon the walled bottom plate 8 is 

40 deformed and curved, and the inner layer 2b begins being peeled from the 

outer layer 2a at the bottom seal 9. Thus, the slit 22 opens as shown in Fig. 6, 
and allows air to enter the interspace between the outer layer 2a and the inner 
layer 2b. The pushing section 18 pushes up on the underside to separate the 
outer layer 2a from the inner layer 2b, but does not force the inner layers 2b to 

45 split from each other. Therefore, an air intake hole is formed in the center of 
the walled bottom plate 8 so that outside air is introduced into the interspace 
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between the outer layer 2a and the inner layer 2b. 
[0027] 

As the screwing of the base cup 12 goes on, the male screw 5 is engaged 
with the female screw 14, and the base cup 12 is fitted tightly to the bottom 
5 cylinder 6 of the container 2. 
[0028] 

A method of utilizing the discharge container 1 is now described. A 
chemical agent, for example, is put inside the inner layer 2b of the discharge 
container 1. When the body 3 is squeezed from both sides under the condition 

10 that the comb/brush attachment 50 has been fitted to the neck 4, the inner 
layer 2b is pushed along with the outer layer 2a, and thus, the chemical agent 
is discharged from the tips of the comb/brush attachment 50. If the body 3 is 
released from the pressure and returns to the original shape, then the second 
check valve 23 opens and the first check valve 10 closes. Outside air flows into 

15 the base cup 12, passes through the slit 22, and enters the interspace between 
the outer layer 2a and the inner layer 2b. If the body 3 is squeezed again, 
pressure inside the base cup 12 rises because air is connected through the slit 
22. But since the second check valve 23 is closed, air remaining between the 
outer layer 2a and the inner layer 2a does not go out. Instead, the inner layer 

20 2b is pressurized, and the chemical agent is discharged again from the 

comb/brush attachment 50. Therefore, the discharge container 1 does not get 
deflated but keeps its appearances always constant. In response to the 
strength of squeeze onto the body 3, the chemical agent can be discharged from 
the comb/brush attachment 50 in a corresponding amount. 

25 [0029] 

Fig. 7 shows a base cup 12 in another embodiment of this invention. 
This base cup 12 comprises a valve support cylinder 16, the wall of which 
entirely stands upright, thus forming a cylindrical pushing section 20. As the 
base cup 12 is screwed around the container 2, the cylindrical pushing section 

30 20 touches the walled bottom plate 8, pushes up on the underside, and opens 
the slit 22 at the bottom seal 9. In this embodiment, the cylindrical pushing 
section 20 can be built strongly. Since this type of pushing section 20 gives 
large push-up force on the bottom seal 9, the slit 22 can be opened securely. 
[0030] 

35 As shown in Fig. 8, a pushing section 21 may be in the shape of a slant- 

cut cylinder having the highest point at the upper end of an ellipse formed by 
the slant cut. Under this configuration, the pushing section 21 has a sharp 
edge at the highest point, and can increase the pressure of contact with the 
walled bottom plate 8 when the base cup 12 is screwed on. Because the screw 

40 engagement rotates the pushing section 21, there are changes in the points of 
contact where the pushing section 21 pushes up on the walled bottom plate 8. 
Therefore, the bottom seal 9 can be opened easily. 
[0031] 

Furthermore, as shown in Fig. 9, a pushing section 26 in a rod shape 
45 may be disposed in the center of the base cup 12. In that case, the connecting 
port 17 with a valve in the bottom plate is opened at a position deviated from 
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the center of the base cup 12. Under this configuration, the pushing section 26 
pushes up on the bottom seal 9 at its center, and the slit can be opened without 
fail. 

[0032] 

5 The inner layer 2b is flexible and there is no damage thereto even if the 

pushing section 26 happens to penetrate the outer layer 2a and reach the inner 
layer 2b. Meanwhile, the above embodiments have been described, taking a 
discharge container having a comb/brush attachment as an example. However, 
the discharge container as described in this invention is not limited to such a 

10 type. The neck 4 of the container 2 may be used as the spout of the discharge 
container, or any applicable unit other than the comb or the brush may be 
fitted to the container. Other dispensing devices, such as pump, trigger, and 
spray, may also be fitted to the neck as a component of the discharge container. 
In addition, the discharge container as described in this invention may be 

15 filled not only with the above-described chemical agent, but also with contents 
from various fields, including cosmetics, toiletry products, and foods. 
[0033] 

Although not shown in the drawings, the air intake hole is not limited to 
the position at the center of the base cup bottom plate, but may be disposed at 
20 any position in the cup bottom plate. It is also possible for the air intake hole 
to be formed in the interspace between the side wall of the container bottom 
cylinder and the inner wall of the base cup where the base cup is fitted to the 
container by screw engagement. Furthermore, the method of base cup 
engagement is not limited to the screw engagement, but undercut engagement 
25 can also be a method of choice. 
[0034] 

[Effects of the invention] 

This invention having the above-described configuration has the 
following effects: 
30 [0035] 

In the invention as described in Claim 1, the container is provided with 
the first engaging portion on the outer wall of the bottom cylinder. On the 
inner surface of the cylindrical wall of the base cup is the second engaging 
portion, which is engaged with the first engaging portion. The base cup is also 

35 provided with a pushing section, which applies pushing force on the underside 
of the walled bottom plate. When the base cup is engaged with the first 
engaging portion, the pushing section pushes up on the bottom plate, thus 
forcing a slit to be opened in the outer layer of the pinch-off portion. The 
engagement of the base cup with the container allows the pushing section to 

40 apply the pushing force on the underside of the walled bottom plate, and the 
base cup is firmly fitted to the container. Because the bottom plate is thicker 
than the body wall, the force of the pushing section to push up on the 
underside of the bottom plate is not deconcentrated but makes the bottom seal 
so deformed and curved that the slit can be easily and steadily opened in width 

45 enough to introduce outside air into the interspace between the outer layer 
and the inner layer. 
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[0036] 

In the invention as described in Claim 2, the pushing section specified in 
Claim 1 is disposed at a position deviated from the center of the cup bottom 
plate. Under this configuration, the slit can be opened without fail because the 
5 pushing section moves in a circular orbit over the underside surface of the 
bottom plate concurrently with the rotation of the base cup while pushing up 
on the underside. 

[0037] 

In the invention as described in Claim 3, the pushing section specified in 
10 Claim 1 is disposed in the center of the cup bottom plate. Under this 
configuration, the pushing section directly pushes up on the center of the 
pinch-off portion and thus, is able to open the slit without fail. 

[0038] 

In the invention as described in Claim 4, the air intake hole specified in 
15 Claim 1 or 2 is disposed in the center of the cup bottom plate. Under this 
configuration, outside air can be introduced smoothly into the interspace 
between the outer and inner layers. 

[0039] 

In the invention as described in Claim 5, the squeezable container of the 
20 discharge container specified in Claims 1-4 comprises: a first check valve, 
which freely opens or closes the neck of the container to prevent the contents 
from flowing back into said container and to inhibit the inflow of outside air; a 
base cup in a bottomed cylindrical shape, which is fitted tightly around the 
bottom cylinder of said container and is provided with the air intake hole 
25 opened in the cup bottom plate; and a second check valve fitted to said air 
intake hole to prevent inside air from escaping outside. Under this 
configuration, it is possible for the slit to be easily formed in the pinch-off 
portion even in the case of a relatively soft, squeezable container. 
[0040] 

30 In the invention as described in Claim 6 or 7, the engaging portions 

have a structure in which the first engaging portion specified in Claims 1-5 
comes in undercut or screw engagement with the second engaging portion. 
These configurations ensure that the base cup can be fitted firmly around the 
container. 

35 [Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a front elevational view showing the discharge container in one 
embodiment of this invention, accompanied by a partially enlarged and 
vertically sectioned view. 
40 [Fig. 2] 

Fig. 2 is a side, vertical sectional view of the container bottom cylinder 
and the base cup. 

[Fig. 3] 

Fig. 3 is a partial side view showing the container bottom cylinder. 
45 [Fig. 4] 

Fig. 4 is a bottom plan view of the container. 
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[Fig. 5] 

Fig. 5 is an enlarged vertical section showing the bottom seal. 
[Fig. 6] 

5 Fig. 6 is an enlarged vertical section showing the slit in the open state. 

[Fig. 7] 

Fig. 7 is a vertical section showing the base cup in another embodiment 
of this invention. 
[Fig. 8] 

10 Fig. 8 is a vertical section showing the base cup in still another 

embodiment of this invention. 
[Fig. 9] 

Fig. 9 is a vertical section showing the base cup in still another 
embodiment of this invention. 
15 [Explanation of codes] 



1 


Discharge container 


2 


Container 


2 a 


Outer layer 


2 b 


Inner layer 


3 


Body 


4 


Neck 


5 


Male screw 


6 


Container bottom cylinder 


7 


Peripheral wall 


8 


Walled bottom plate 


9 


Bottom seal 


1 0 


First check valve 


1 2 


Base cup 


1 3 


Cup cylindrical wall 


1 4 


Female screw 


1 5 


Cup bottom plate 


1 6 


Valve support cylinder 


1 7 


Connecting hole 


1 8, 


2 0, 2 1 N 2 6; Pushing section 


2 2 


Slit 


2 3 


Second check valve 


2 4 


Valve membrane 


2 5 


Valve frame 


P 


Parting line 
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[Fig. 3] 
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[Fig. 7] 
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[Fig. 8] 
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[Document] Abstract 
[Abstract] 

5 

[Problem] The technical problems of this invention are to ensure that 

the base cup is firmly fitted to the container, and to enable an air intake hole 
to be opened easily to introduce outside air into the interspace between the 
outer layer and the inner layer, in a delaminated bottle having a base cup 
10 fitted to the container bottom cylinder. 

[Solution] The above-described problems can be solved by a discharge 

container comprising 

a first engaging portion on the outer wall of the container bottom cylinder, a 
second engaging portion to be disposed on the inner wall of the base cup and 

15 engaged with the first engaging portion, and a pushing section, which is 

disposed inside the cup bottom plate and is used to apply the pushing force on 
the underside of the walled bottom plate and thereby to open a slit in the outer 
layer of the pinch-off portion. 

Under this configuration, the pushing section pushes up on the 

20 underside of the walled bottom plate as the base cup is fitted firmly around the 
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container. With the pushing section moving upward, the bottom seal is 
deformed and curved, thus enabling the slit to be opened easily and securely so 
that outside air is introduced into the interspace between the outer layer and 
the inner layer. 
[Drawing of choice] Fig. 1 



